In light of the imminent threat of a growing HIV epidemic in east and southeast Europe, optimal accessibility of primary and secondary HIV preventative interventions, including HIV testing and sexually transmitted infection (STI) care, are fast becoming public health priorities. We surveyed 2150 high school students in Bosnia and Herzegovina, FYR of Macedonia, Serbia, and Montenegro to examine the uptake of HIV testing and associated predictors. Among sexually active youth (n ϭ 651), 5.9% had already been tested for HIV. In marginal logistic regression, country of origin, type of high school, knowing a friend or relative with HIV, poor self-assessed health status, suspicion of having had an STI, and not having used a condom at first sex were independently associated with HIV testing. Fear of the diagnosis, fear of violation of confidentiality, and not knowing where to go for HIV testing were reported as barriers to HIV testing. Of sexually active adolescents who thought they might have contracted an STI, only 42% had subsequently visited a doctor or health facility. The main reasons for not doing so were spontaneous disappearance of the complaints, fear of the diagnosis and being ashamed of discussing the problem. In conclusion, the uptake of HIV testing among this population of sexually active, urban high school students was found to be low, although a higher prevalence of HIV testing history was observed among students showing evidence of risky sexual behavior. Practical and psychological factors seem to challenge the accessibility of facilities for HIV testing and STI care.
Introduction

C
OMPARED TO MOST Western and Eastern European countries, relatively few cases of newly diagnosed HIV infections have been registered in the Balkans thus far. 1, 2 However, shifts in the predominant transmission modes indicate that the general population in this region is increasingly at risk of HIV acquisition. In Central Europe, heterosexual intercourse has become the most frequent mode of HIV transmission, while the number of new HIV infections due to injecting drug use has halved between 1998 and 2005. In 2005, heterosexually acquired cases of HIV infection represented 84% of newly reported cases in Albania and 69% in Bosnia and Herzegovina. 2 It has been reported that consistent condom use among young people in the Balkans is low and that turnover rates of sexual partners are high. [3] [4] [5] [6] [7] Furthermore, the Western Balkans are a location of origin for trafficked women as well as a destination for women trafficked from the former Soviet Union and Eastern Europe for commercial sex work, further increasing the risk of HIV spread. 6, 8 In light of the imminent threat of a growing HIV epidemic in east and southeast Europe, optimal accessibility and effectiveness of primary and secondary HIV preventative interventions are fast becoming public health priorities. 9, 10 Voluntary HIV counseling and testing (VCT) has proven to be effective in lowering sexual risk behavior among serodiscordant, heterosexual couples and individuals testing HIV positive, with less evidence for beneficial effects in other population subgroups. [11] [12] [13] Indeed, through the process of VCT, misconceptions about HIV and risky practices can be rectified, the self-assessment of one's risk behavior is facilitated, and people infected with HIV can be identified and referred for appropriate treatment and follow-up. 14, 15 Moreover, simulation models indicate that even in settings with an HIV prevalence as low as 0.20% (as is the case in Serbia and Montenegro), 16 once off routine VCT can be cost effective. 17 The threshold for cost effectiveness used in these simulation models (50,000 dollars/quality-adjusted life-year saved) may not be applicable to east and southeast Europe as the Wold Health Organization stipulates that a maximum of one to three times the gross national product per capita per disability-adjusted life-year saved should be considered acceptable rather than a universal fixed threshold. 18 A more targeted counseling and testing strategy toward high-risk groups has shown to be more cost-effective than routine (optout) HIV testing and may therefore be a better investment. 19 While it is unclear whether or not VCT is cost effective for adolescents, a British nationwide survey found low uptake of VCT among youth. Among 16-to 24-year-olds, 6.8% of men and 5.4% of women reported voluntary HIV testing within the past 5 years. 20 In preparation for the establishment of youth clinics, specifically designed to address the need for HIV prevention and other sexual and reproductive health issues, the present study was commissioned by the International Planned Parenthood Federation (IPPF). The survey assessed sexual behavior and health-seeking behavior related to counseling and testing for HIV and other sexually transmitted infections (STIs) among urban high school students in Bosnia and Herzegovina (Sarajevo), Former Yugoslav Republic of Macedonia (Skopje), Serbia, and Montenegro (Belgrade and Podgorica). In addition, barriers to the utilization of sexual and reproductive health services for HIV and STI counseling and testing were explored.
Materials and Methods
In December 2004 a cross-sectional survey using a multiple-choice questionnaire was conducted among 2150 high school students. A clustered sample approach was adopted. Specifically, in each of the four capitals, two grammar high schools, three technical high schools, and one medical high school were selected at random from the list of public schools. Private schools were excluded because they were few in number and represented highly selected groups. After informed consent from the school board to participate in this study, investigators randomly selected one class of grade 1 or grade 2, one class of grade 3, and one class of grade 4 in each of the selected high schools. The questionnaire was translated (without back-translation) by the local IPPF European Network partner organizations and an opt-out rather than an opt-in strategy was chosen to limit the risk of selection bias. The purpose of the survey and the content of the anonymous questionnaire were explained by members of the IPPF partner organizations and the questionnaires were filled out in the classroom. Students were explicitly given the opportunity to refuse participation in the survey and informed consent was obtained. Questions covered sexual behavior as well as sexual and reproductive health-seeking behavior, including counseling and testing for HIV and other sexually transmitted diseases. For this paper, we mainly considered the data from the subset of sexually active students (n ϭ 651). After data were entered locally using EPI-INFO 6.04d, data analysis was performed with SAS version 9.1.3 (SAS Institute, Cary, NC). Marginal logistic regression models, fitted using alternating logistic regression 21 with constant within-class correlation, were applied to identify factors associated with HIV testing. All reported p values and confidence intervals were corrected for within-class correlation. Correlation between classes within schools was ignored in the analysis, as it was weak and nonsignificant (p ϭ 0.20).
Results
Key demographic characteristics of the sample population are shown in Table 1 . The students' age ranged from 12 to 24 years (mean, 16.7 years) with over 95% between 14 and 18 years old. The mean age did not vary by gender (p ϭ 0.59), type of school (grammar, technical or medical; p ϭ 0.34), or country (p ϭ 0.93). The distribution of religions was different for the four countries under study. In Bosnia and Herzegovina (n ϭ 513) most students were Muslims (89.4%), while Orthodox Christians represented 85.4% and 90.8% of the study population in Macedonia (n ϭ 574) and Serbia (n ϭ 523), respectively. In Montenegro (n ϭ 540), the majority of the students were either Protestant Christians (30.1%) or Orthodox Christians (51.0%).
Sexual behavior
Just over 30% of the students (651/2150) reported to be sexually active. More boys than girls were already sexually active at the time of the survey: 41.3% (418/1012) versus 20.8% (232/1116). In marginal logistic regression, country (p ϭ 0.038), gender (p Ͻ 0.0001), and age (p ϭ 0.0005) were independently associated with sexual activity. Additionally, gender effects differed between countries (p Ͻ 0.0001) and the age effect was different for boys and girls (p ϭ 0.0019). Religion, categorized into Muslim, Orthodox, Protestant, and other, was not independently associated with sexual activity (p ϭ 0.28), and neither was the type of school (p ϭ 0.68). As shown in Table 2 , the proportion of sexually active youth DELVA ET AL. 818 The mean age at sexual debut was different between sexually active boys and girls: 15.5 versus 16.3 respectively (p Ͻ 0.0001) and remained significant after adjusting for age and country. Condom use at first sexual contact was relatively high and not significantly different between boys and girls (73.7% and 69.0% respectively (p ϭ 0.19)). However, consistent condom use (defined as always using a condom) with the current or last partner was only 64.3% in boys and 48.5% in girls. 3 
HIV testing
Among sexually active youth, 5.9% (95% CI: 4.2%-8.2%) had already been tested for HIV. Interestingly, 23 of 1449 (1.6%) of nonsexually active youth also reported having been tested for HIV. In marginal logistic regression (Table 3) , country of origin (p ϭ 0.002), type of high-school (p ϭ 0.042), knowing a friend or relative with HIV (p Ͻ 0.0001), poor selfassessed health status (p ϭ 0.014), suspicion of having had an STI (p ϭ 0.014), and not having used a condom at first sex (p ϭ 0.015) were independently associated with having been tested for HIV among sexually active youth. Age (p ϭ 0.33) Table 3 : Serbia is the country with the lowest adjusted proportion of sexually active youth that has been tested for HIV.
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With the exception of a few individuals, sexually active youth who had been tested for HIV generally reported to have received enough information and to have understood everything that was explained during the counseling session. In addition, they said to have felt respected by the staff and perceived the staff to be experienced and skilled.
Barriers to HIV testing and STI care
With regards to barriers to HIV testing, 6.9% (95% CI: 5.0%-9.6%) of sexually active, untested youth reported having refrained from HIV testing despite feeling the need for it. These youth had more frequently used condoms at first sex than tested youth (28/41 versus 18/37; p ϭ 0.027). However, suspicion of a previous STI (18/38 versus 13/37; p ϭ 0.23) and consistent condom use with the current partner (18/41 versus 18/35; p ϭ 0.28) did not differ between youth with an unfulfilled need for HIV testing and tested youth. The most frequent (not mutually exclusive) reasons for not having sought medical care were fear of the diagnosis (20/41), fear that the confidentiality would be violated (12/41) and uncertainty regarding the location of such medical care (9/41).
Overall, 62.7% (95% CI: 56.9%-68.1%) of sexually active youth knew where to go for counseling and testing for HIV and other sexually transmitted infections. However, of sexually active adolescents who had thought to have contracted an STI, only 42% (37/88) had subsequently visited a doctor or health facility. The main reasons for not doing so were spontaneous disappearance of the complaints, fear of the diagnosis and feeling shame in speaking about the problem.
Discussion
This survey indicates that although the uptake of HIV testing among youth in the Balkans is generally low, differences between countries and between risk-profiles exist. In the Serbian 2005 Multiple Indicator Cluster Survey (MICS), a similarly low prevalence of HIV testing (2.2% [95% CI: 1.3%-3.2%]) was found among women aged 15-19. 22 Our data suggest that youth who evidence risky sexual behavior (no condom use at first sex and/or suspicion of having had an STI) are more likely to get tested for HIV than their lowrisk counterparts. These findings concur with the associations of voluntary HIV testing with self-perceived HIV risk and previous STI diagnosis as observed in the United Kingdom by McGarrigle et al. 20 In a general population survey in Italy, having had two or more sexual partners during the past 5 years was strongly associated with HIV testing. 23 Caution is urged when interpreting the uptake of HIV testing in sexually active youth in the Balkans, as the existence of nonsexually active youth who report having been tested for HIV indicates that there may be reasons other than risky sexual behaviour for HIV testing among sexually active youth. The mean age of nonsexually active respondents reporting HIV testing was 16.5 years (range, [14] [15] [16] [17] [18] [19] . Apart from incorrect answers to the question about sexual activity and/or HIV testing, there may be other reasons behind the reported HIV testing among nonsexually active youth: McGarrigle and colleagues 20 found that a substantial fraction of the reported HIV testing among 16 to 24 year olds took place in the context of a general health check up, not necessarily associated with (risky) sexual behavior.
Practical and psychological factors seem to challenge the accessibility of facilities for HIV testing and STI care. Fear of the diagnosis, fear of violation of confidentiality and uncertainty regarding the location of services providing HIV testing have been reported as the main reasons for delaying or not seeking sexual and reproductive health care. [24] [25] [26] [27] This survey confirms the existence of such barriers and calls for additional research to explore effective service delivery models that anticipate and address these impeding factors. 28 The observation that more than half of the sexually active youth with a suspected STI did not seek medical care, is important in light of the significant burden of STIs in young people: Although most Balkans countries traditionally report low levels of STIs-mainly attributable to poorly developed surveillance and diagnostic systems 6 -recent evidence from Croatia suggests high prevalence rates of chlamydial genital infections and human papilloma virus infections in youth and adolescents. 29 The limitations of our survey include the validity constraints related to self-reported sexual and health-seeking behavior, and the lack of data on exposure to youth-targeted information and education programs related to sexual and reproductive health. Additional research, reviewing the age distribution of the records of patients/clients who have been tested for HIV in private and public health facilities would help to validate self-reported HIV testing among adolescents.
While this survey provides an insight into HIV testing practices among youth attending urban high-school in the Balkans, the generalizability of the study findings to the whole of the Western Balkans should be assessed through additional nationwide surveys, as youth attending rural high schools might behave differently.
Conclusions
The uptake of HIV testing among this population of sexually active urban high school students was found to be low, although a higher prevalence of HIV testing history was observed among students showing evidence of risky sexual behavior. Fear of the diagnosis, fear of violation of confidentiality, and uncertainty regarding the location of centers where HIV testing is provided were reported as barriers to HIV testing, and these barriers need to be addressed. Likewise, spontaneous disappearance of the complaints, fear of the diagnosis and feeling shame in speaking about the problem were identified as the main barriers to health seeking behavior among sexually active youth who had suspicions of having contracted an STI. Additional research and consultation with youth, as recently demonstrated in the United States, 30 is needed to develop strategies to effectively lower the threshold to counseling and testing for HIV and other sexually transmitted infections.
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